Abstract: A Polarization Mach Zehnder Interferometer (PMZI) was implemented to analyze transparent samples using a two-step algorithm to retrieve the optical phase data in a single capture. In order to take the advantage of the two interferograms output of the PMZI and use properly the two-step algorithm, certain conditions need to be meet in the reference-object beams. The most significant condition is that the relative phase shift between interferograms needs to be different of π. We overcome this condition by interfering elliptical polarizing beams with special characteristics to obtain two-interferograms equally amplitude-modulated and also obtain a desired phase shift. Experimental results for static and dynamic events are presented.
Introduction
Phase-shifting interferometry techniques (PSI) require several phase-shifted interferograms to retrieve the optical phase information of the sample. This task has been usually performed by stages with great success, but presents the inconvenient of require a series of sequential shots of the object under study.
Time-varying phase distributions are excluded from this schema and a single-shot PSI technique need to be used. The most common single-shot PSI technique is based on polarization principles to modulate the phase-shift on the interferograms [1, 2, 3] . The direct capability of these systems is to retrieve the phase data map instantaneously by obtaining replicas of the interferograms under study. Some configurations encountered in the literature are based in obtain replicas of the interferogram under study by using a pixelated phase mask attached to the CCD camera [2, 3] or by using phase/amplitude gratings [4, 5] .
The most important and an industry standard nowadays are the pixelated phase mask interferometers but one of the limitations of these systems is that the modulating phase-mask remains fixed. By the use of phase/amplitude-gratings, it presents the advantage of obtain more than four phase shifted interferograms in a single capture, but in some cases a certain fringe normalization procedure need to be done in the interferograms retrieved [6] .
The purpose of this research is to propose an alternative system using of the shelf polarizing components or also extend the use of these two last systems by following the polarizing properties of the system. Fig. 1(a) presents the PMZI implemented using a He-Ne laser operating at λ=633 nm as a source. The polarizing beam splitters {PBS1,PBS2} are used to obtain and combine the reference and object beams The major drawback of the two-step phase shifting algorithms is that can't be used in the singular case where the phase shift correspond to π, this case specially presented when using a polarizing beam splitter as a detector when interfering cross circular polarized beams. By using the Jones Matrix approach for the path of each beam we are able to find the permitted angles { 1  , 2  } where the interferograms have a relative phase shift different than π with a minimum difference in the relative amplitude modulation between the interferograms. This pair of images are used in the two-step algorithms encountered in the literature for retrieve the phase data map [7, 8] . The 2D Goldstein branch cut phase unwrapping algorithm were used in the experimental results presented in figure 1(b) . [9] 
Experimental Setup

Conclusions
We presented a single shot phase shifting interferometer based on polarization phase shifting techniques. The major novelty of the present system is to avoid the use of special components to replicate the beam as a pixelated phase mask or amplitude/phase gratings.
